In this paper, we first prove an improved version of the selection theorem of Yannelis-Prabhakar and next prove a fixed point theorem in a non-compact product space. As applications, an intersection theorem and two equilibrium existence theorems for a non-compact abstract economy are given.
INTRODUCTION
In convex analysis, the Fan-Browder fixed point theorem [2] is an essential tool in proving existence theorems of numerous nonlinear problems (for example see [2, 7, 13, 15] ). Actually, the Fan-Browder fixed point theorem can be proved by constructing a continuous selection.
In [15] , Yannelis-Prabhakar proved a continuous selection theorem and obtained a fixed point theorem in paracompact convex sets. Using this fixed point theorem, they obtained an equilibrium existence theorem for a compact abstract economy.
In this paper, we first give an improved version of the selection theorem of YannelisPrabhakar [15] . By applying this result, we prove a fixed point theorem in non-compact product spaces. As an application of our fixed point theorem, we first prove an intersection theorem which is closely related to a non-compact generalisation of Fan's intersection theorem [6] due to Shih-Tan [12] . Next, two equilibrium existence theorems are obtained which are either closely related to or generalisations of those results of Borglin-Keiding [1] , Shafer-Sonnenschein [11] , Tarafdar [14] and Yannelis-Prabhakar [15] .
We shall need the following notations and definitions. Let A be a non-empty set. From the local finiteness of T, it follows that for each x £ X, at least one, and at most finitely many, g a (x) is not zero, and / is a well-defined continuous function from X to Y. Let x £ X and a £ A be such that g a (x) ^ 0, then x £ U a C S~1(y a ) so that y o £ S(x). By (1) and the definition of / , we have /(x) £ coS(x) C T(x) for each x £ X. This completes the proof. u
If 5 = T, Theorem 1 reduces to Theorem 3.1 of Yannelis-Prabhakar [15] . We shall need the following lemma.
LEMMA 1. Let D be a non-empty compact subset of a topological vector space E. Then coD is o--compact and hence is paracompact.
[3]
A selection theorem 207 PROOF: The proof that coD is <r-compact can be found in [9, p.49] . For completeness, we shall include the simple proof here. For each n £ N, let S n = { ( A i , . . . , A n ) :
Ai,...,A n ^ 0 with f^X { = 1} and define f n : We shall prove the following fixed point theorem. (i) / need not be a singleton set, (ii) Xi need not be paracompact, and (iii) Si and Ti need not be identical. 
D
We remark that Theorem 3 is closely related to but not comparable to Theorem 2 of Shih-Tan [12] which was a non-compact generalisation of Fan's intersection theorem [6] (in our case, the space -E; is required to be locally convex).
Next we shall give two equilibrium existence theorems for a non-compact abstract economy with an infinite number of commodities and an infinite number of agents. We first give some definitions in equilibrium theory. Let the set / of agents be any We shall first show that by applying Himmelberg's fixed point theorem [8, Theorem 2] instead of Ky Fan's fixed point theorem [5] , the proof of Theorem 6.1 of YannelisPrabhakar [15] can be used to prove its non-compact case. By (4), (5) and Lemma 5.1 of Yannelis-Prabhakar [15] , it is easy to see that for
Xi has the following properties :
is non-empty and convex,
By Theorem 3.1 of Yannelis-Prabhakar [15] (which is the case 5 = T in our Theorem 1), there exists a continuous selection fi :
for all x G Ui. Define Fi : X -> 2*< by
By (3) As we have seen in the proof, we can obtain a stronger separation result, that is, for each i G / , co Ai{x) (~l coPi(x) -0.
Theorem 4 generalises Theorem 6.1 of Yannelis-Prabhakar [15] in the following ways : (i) for each i G / , the space E{ need not be metrisable, (ii) for each i 6 I, the set Xi need not be compact, and (iii) the set I of agents need not be countable. n ^(y,-)] n G,} u \Ar\yt) n ^] ) n Ari(y,.)] u K " 1^) n Fi] [8] By 
